Single dose, polymeric, microparticle-based vaccines: the influence of formulation conditions on the magnitude and duration of the immune response to a protein antigen.
Ovalbumin-loaded poly (D,L-lactide co-glycolide) [OVA-loaded PLG] microparticles, produced by emulsion/solvent evaporation stimulated the production of high serum IgG antibody levels after a single subcutaneous (s.c.) administration in mice and the duration of the immune response paralleled the degradation rate of the carrier. Formulations based on slow resorbing PLG maintained relatively constant peak antibody levels for 26 weeks and high titres for over 1 year at a level approximating the peak response to the faster resorbing, OVA-loaded particles which was of lower duration. Vaccine formulations prepared by simple mixing of blank PLG microparticles and OVA exhibited low primary immune responses which were only elevated by boosting. OVA-loaded PLG microparticles exhibited a substantial surface protein component amounting to ca 40% and 60% of the total protein loading for slow resorbing and fast resorbing PLG, respectively. These findings suggest that sustained presentation of surface protein to the immune system was a major factor in the induction and long-term maintenance of high antibody titres following a single s.c. administration of OVA-loaded microparticles.